In vitro development up to hatching of bovine in vitro-matured and fertilized oocytes with or without support from somatic cells.
To verify the importance of somatic cells upon in vitro embryo development, in vitro-matured (IVM) and -fertilized (IVF) bovine oocytes were cultured in TCM 199 supplemented with estrous cow serum (10% v/v) and 0.25 mM sodium pyruvate (ECSTCM) under the following treatments: 1) ECSTCM alone; 2) together with bovine oviduct epithelial cells (BOEC); 3) with cumulus cells (CC); 4) in fresh BOEC conditioned ECSTCM; or 5) in frozen-thawed BOEC conditioned ECSTCM. Culturing zygotes encased in cumulus cells significantly reduced the cleavage rate (P<0.05). There was no difference between culture systems in the proportions of embryo development through the 8-cell stage (P=0.42) up to the morula/blastocyst stages (P=0.50) at Day 7 post insemination. However, co-culture with BOEC yielded the highest percentage (21.2% of zygotes; P<0.05) of quality Grade-1 and Grade-2 embryos with the number of blastomeres per embryo (114.4) comparable to that of 7-day-old in vivo-developed embryos of similar grades (102.5), and higher (P<0.05) than those of the other treatments. The ratio of blastocysts to total morulae/blastocysts obtained from frozen-thawed conditioned medium was lower (P<0.05) than that from ECSTCM or after co-culture with BOEC at Day 7 post insemination. On average, 7.5 to 17.5% of the zygotes developed to blastocyst, expanded blastocyst and hatched blastocyst stages by Day 10 post insemination, depending upon the culture system. The difference between treatments, however, was not significant (P=0.68). The results indicate that chronological development up to hatching of bovine IVM-IVF embryos is not favored by somatic cells; however, the presence of viable oviduct epithelial cells in culture significantly improves the quality of 7-day-old embryos.